INTRODUCTION
Of all the acoustic waves that can propagate in elastic solids, the least studied are elastic waves in solid wedge. The first systematic study of the properties of V-waves were performed in [1] [2] . According to numerical calculations [3] [4] [5] , several antisymmetric localized modes and one symmetrical mode may propagate along the edge of wedges with 0-90 degree angle. Experimental studies have shown that the energy of these modes is concentrated in the vicinity of the wedge edge, and their velocity is substantially lower than the velocity of the Rayleigh wave on the flat surface [6] . The characteristics of the ideal wedge are defined only by its angle and do not contain characteristic linear dimensions. Therefore, there is no dispersion of elastic waves in solid wedge [1] [2] . This is confirmed by numerical calculations [3] [4] [5] . Authors of [1] proposed a simple empirical formula for calculating the propagation velocity of the flexural modes in the wedge: n c c R sin , (1) where cR is the velocity of the Rayleigh wave, is a wedge aperture angle, and n is a mode number.
The mathematical description of such waves and search of normal modes is difficult enough. There is no exact solution of this problem currently. And the nonlinear properties of V-waves are insufficiently investigated [7] .
The aim of this work is the experimental study of nonlinear elastic effects in the wedge of isotropic polycrystalline aluminum alloy D16 with residual deformations.
EXPERIMENTAL SETUP AND SAMPLES FOR ULTRASOUND INVESTIGATIONS OF ELASTIC WAVES IN A WEDGE
Experimental studies were carried out using the automated ultrasonic setup, which block diagram is shown in Fig. 1 . It consists of an automated ultrasonic complex RAM-5000 SNAP SYSTEM (Ritec) and laser vibrometer PSV-300 (Polytec). A digital oscilloscope DS09104A is used to monitor the pulse of elastic waves in the sample. The setup complex is equipped with a set of low and high frequency filters to isolate the signals of the first and second harmonics.
FIGURE 1. Experimental setup
The sample is a straight triangular prism with a right triangle in the base made of polycrystalline aluminum alloy D16 with residual deformations. The angles in the base are 30 and 60 degrees. The V-waves are generated and recorded with piezoceramic transducers at the of the wedge edge.
EXPERIMENTAL RESULTS AND DISCUSSION
A priori we measured the velocity of elastic waves in the 60 0 -and 30 0 -wedges. The velocity of propagation of a single mode in a 60-degree wedge is equal to 2580 ± 120 m/c. For 30-degree wedge the velocities of zero and first modes were found to be 1490 ± 60 m/s and 2590 ± 120 m/s respectively. These values are consistent with the empirical formula (1). The measurement of the velocity in 60 0 wedge in the frequency range (0.25-1.5) MHz did not reveal any velocity dispersion.
Using laser vibrometer, the amplitude distribution within one of the peaks of V-wave perpendicular to the edge was determined (Fig. 2) 
where y is distance from the wedge edge, is a length of the V-wave. It is consistent with data from [3] [4] [5] . We have investigated following effects of nonlinear elastic properties of V-waves in the 60 0 wedge: 1. The dependence of the velocity of a V-wave on its amplitude (Fig. 3a) . 2. The dependence of the absorption of a V-wave on its amplitude (Fig. 3b) . 3. Efficiency of the second harmonic generation on the amplitude of the first harmonic of V waves using spectral method (Fig. 3c) . As one may see from Fig. 3a and 3b, amplitude dependences of velocity and absorption are not typical for elastic solids without defects [8] . Figure 3c showing linear dependence of second harmonics amplitude on first harmonic amplitude also indicates nonclassical nonlinear behavior of the V-wave in the wedge with defects. According to classical nonlinear elastic theory, the amplitude of the second harmonics has to be proportional to the squared amplitude of the first harmonics.
Thus the presence of defects in solids results in appearance of nonclassical (structural) nonlinearity which may exceed significantly the classical nonlinearity associated with crystal lattice anharmonicity [9] [10] .
CONCLUSION
The experimental studies of the propagation of elastic waves in the 60 degree wedge with residual deformations were carried out. Experimental measurements of the velocity of V-waves in the range (0.25-1.3) MHz have not discover the dispersion of these waves. The dependences of the velocity and absorption on V-wave amplitude in the wedges with a residual strain indicate the presence of structure nonlinearity in the material of the wedge. A linear dependence of the amplitude of the second harmonic on the amplitude of the first harmonic of the elastic wave in the wedge with defects is found. This dependence is contrary to the classical nonlinear theory of elasticity of isotropic solids. For an explanation of this dependence, nonclassical nonlinearity theory is used; it appears in solids with defects.
